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INDEXING IS AVAILABLE FOR THIS PATENT. 

Modafinil is effective in improving symptoms of attention deficit 
hyperactivity disorder and symptoms of multiple sclerosis fatigue, 
administration of modafinil is also shown to activate the 
tuberomamillary neurons of the posterior hypothalamus, and thus 
exhibits 

activity in an area of the brain associated with normal wakefulness 
functions . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

SUMM ... of sleep apneas of central origin (U.S. Pat. No. 5,612,378). 

U.S. Pat. No. 5,618,845 describes modafinil preparations of a defined 
particle size less than about 200 microns that is more potent 
and safer than preparations containing a substantial proportion of 
larger particles . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Modafinil is effective in improving symptoms of attention deficit 

hyperactivity disorder and symptoms of multiple sclerosis fatigue. The 
administration of modafinil is also shown to activate the 
tuberomamillary neurons of the posterior hypothalamus, and thus 

exhibits 

activity in an area of the brain associated with normal wakefulness 
functions . 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

SUMM ... of sleep apneas of central origin (U.S. Pat. No. 5,612,378). 

U.S. Pat. No. 5,618,845 describes modafinil preparations of a defined 
particle size less than about 200 microns that is more potent 
and safer than preparations containing a substantial proportion of 
larger particles . 
IT 68693-11-8, Modafinil 

(modafinil for treatment of attention deficit hyperactivity disorder 
and multiple sclerosis fatigue) 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Modafinil is shown to be effective in improving or restoring cognitive 

function in the humans or other mammals when administered at doses that 
are substantially lower than optimal wakefulness -promoting doses. Daily 
dosages of less than 100 mg/day and more particularly from about 1 to 
about 75 mg/day are shown to be effective. 
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SUMM . . . apneas and disorders of central origin (U.S. Pat. No. 

5,612,378). U.S. Pat. No. 5,618,845 describes modafinil preparations of 
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a defined particle size less than about 200 microns that is 
more potent and safer than preparations containing a substantial 
proportion of larger particles. 
68693-11-8, Modafinil 

(low-dose modafinil delivery system for enhancement of cognitive 
function in humans) 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The present invention relates to a process for the preparation of 
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particles each comprising an excipient forming a matrix and at 
least one active ingredient uniformly, distributed in the_mass of said 
matrix, said process, which comprises the operations of extrusion and 
then lyophilization, being characterized" in that it comprises the steps 
consisting of 

(1.) the preparation of a homogeneous mixture from 

(a) at least one active ingredient, 

(b) a physiologically acceptable hydrophilic excipient, and 

(c) water 

to give a pasty mixture with a viscosity below 1 Pa.s, measured at room 
temperature (15. degree. -20. degree. C. ) ; 

(2.) the extrusion of the resulting homogeneous mixture and the cutting 
of the extrudate to give moist particles; 



(3.) the freezing of the resulting particles as they fall 
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under gravity through a stream of inert gas at a temperature below 
0 . degree . C . ; and 



(4.) the freeze drying of said particles. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

TI Extrusion and f reeze-drying method for preparing particles 

containing an active ingredient 

AB The present invention relates to a process for the preparation of 

particles each comprising an excipient forming a matrix and at 
least one active ingredient uniformly distributed in the mass of said. 

AB (2.) the extrusion of the resulting homogeneous mixture and the cutting 

of the extrudate to give moist particles; 
AB (3.) the freezing of the resulting particles as they fall 

under gravity through a stream of inert gas at a temperature below 

0 . degree . C . ; and 
AB (4.) the freeze drying of said particles. 

SUMM The present invention relates to a novel process for the preparation of 
isolated particles, each of which contains at least one active 
ingredient useful in therapeutics, cosmetics, dietetics or nutrition, 

by 

extrusion and then. 
SUMM It further relates, by way of novel industrial products, to said 
particles consisting of an intimate association of a 

physiologically acceptable excipient and at least one active ingredient 
and obtained by said. 
SUMM These particles, which are hereafter called "microparticles " 

and have a maximum size of between 0.05 mm and 5 mm, are obtained 
substantially. 

SUMM . . . die, especially by means of a blade or by means of periodic 
vibrations, and (iii) the drying of the resulting particles, 
which generally fall under gravity, by means of an ascending inert gas 
(i.e. an inert gas circulating in countercurrent to the path of the 
particles) . In this connection, see on the one hand published 
European patent application EP-A-0 2 04 596, which describes the 
preparation of . 

SUMM the chemical stability, which avoids degradation of the molecules 
present in the form of fine active particles, and 

SUMM Finally, lyophilization contributes to the surface treatment of the 
particles, increasing their hydrophilic character. Thus, in 
water, oral lyophilizates based on active ingredients which are 

normally 

insoluble or sparingly soluble. . as a result of treatments such 

as 

micronization, dispersion, surface treatments, etc. Furthermore, the 
porous structure of lyophilizates prevents the particles from 
agglomerating when said lyophilizates are dispersed in water: the 
integrity of the original particle size is respected and 
particularly troublesome electrostatic phenomena are eliminated. 

SUMM There is also a need to provide matrix particles of the 

abovementioned type which have the advantages of lyophilizates. 

SUMM . . it is proposed to provide a novel technical solution, 

involving 

extrusion and lyophilization, for meeting the above-mentioned needs and 
obtaining particles of regular geometric shape which have the 
advantages conferred by lyophilization. This novel technical solution, 
which comprises extruding a pasty. . . and (ii) to consequently use 

a 
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fusible lipidic material in which the active ingredient was solubilized 
in order to obtain particles of regular geometric shape after 
solidification . 

SUMM . . . first feature of the invention, it is proposed to provide a 
process for the preparation of isolated and geometrically regular 
particles, each of the type consisting of a matrix of excipient 
containing at least one active ingredient in its mass, said process 
avoiding the agglomeration of said particles with one another 
or with the walls of their receptacle during their formation. 

SUMM According to a second feature of the invention, it is proposed to 
provide particles obtained by this process, namely by the 
extrusion of a pasty mixture containing water, followed by 
lyophilization, said particles each containing at least one 
therapeutically, cosmetically, dietetically or nutritionally active 
ingredient which is useful in both man and animals. 

SUMM . . , to a third feature of the invention, it is proposed to provide 
a conditioning process in which each of said particles is 
covered with a continuous -wall polymer coating. As will be seen below, 
the coating technique used according to the invention. 

SUMM The object of the invention is achieved by a novel technical solution 
for the preparation of matrix particles by extrusion or 
forming and then lyophilization. 

SUMM According to the invention, a process is recommended for the 

preparation 

of particles useful especially in therapeutics, each 

particle comprising an excipient forming a matrix and at least 

one active ingredient uniformly distributed in the mass of the matrix, . 

SUMM the extrusion of said pasty mixture and the cutting of the resulting 

extrudate into moist particles with a size generally of 

between 0.01 and 5 mm, 
SUMM the freezing of said particles by contact with an inert fluid 

at a temperature below 0. degree. C, and then 
SUMM the drying of said frozen particles by freeze drying. 
SUMM The freezing is effected as the moist particles fall through a 

cooled gaseous fluid, preferably circulating in countercurrent . 
SUMM The particles, optionally coated with a continuous -wall 

polymer membrane, which have been obtained by said process and have a 

maximum size of. 

DRWD FIG. 3 schematically represents a particle according to the 
invention (in this case a microbead) obtained by extrusion, 
lyophilization and then coating. 

DETD The process according to the invention makes it possible to obtain 
particles (called "microparticles " here) of regular geometric 
shape which is of the type consisting of a matrix of excipient 
containing at . 

DETD The process according to the invention for the preparation of 
particles each comprising an excipient forming a matrix and at 
least one active ingredient uniformly distributed in the mass of said. 

DETD (2.) the extrusion of the resulting homogeneous mixture and the cutting 

of the extrudate to give moist particles; 
DETD (3.) the freezing of the resulting particles as they fall 

under gravity through a stream of inert gas at a temperature below 

0 .degree. C. ; and 
DETD (4.) the drying of said particles by freeze drying. 
DETD (5.) the coating of each of the lyophilized particles (i.e. 

the particles dried by freeze drying) with a continuous -wall 
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polymer membrane. 

DETD ... be liquid or pulverulent and it can also be either soluble or 
insoluble in water. When it is pulverulent, its particle size 
will be between 1 and 1000 .mu.m. As an excessive particle 
size (for example greater than or equal to 500 .mu.m) does not make it 
possible to obtain the smallest sizes. . . the invention when said 
active ingredient is insoluble in water, it is recommended to use 

active 

ingredient powders with a particle size of between 1 and 2 00 
.mu.m. Powders with a particle size of 1-30 .mu.m are obtained 
by air-jet micronization and a particle size of 30-200 .mu.m 
is obtained by grinding. When the pulverulent active ingredient is 
insoluble in water, it will be. 

DETD The lactose, polysorbate 60 and dextran 70,000 are dissolved in the 
water, the paracetamol (of particle size 50-200 .mu.m) is 
added and the ingredients are dispersed by means of a homogenizer 
operating at an angular velocity. 

DETD The resulting lyophilized microbeads have an excellent mechanical 
strength and a particle size of 1.200 mm. 

DETD is used to prepare microbeads according to the modalities described in 
Example 1, the differences being that the particle size of the 
probucol is 2 to 10 .mu.m and the dies have a diameter of 0.6 mm. This 
gives . 

DETD is used to prepare microbeads according to the operating modalities 
described in Example 1, the differences being that the particle 
size of the piroxicam is 2 to 5 .mu.m and the dies each have a diameter 
of 0.2 mm. This. 

DETD . . . the extruder and then the reproduction of the operating 

modalities described in Example 2 . The lyophilized microbeads obtained 
have a particle size of 1.5 mm. 

DETD . g 

Hydroxypropyl . beta . - 

cyclodextrin 100 g 

Lactose or mannitol 



Xanthan gum 1 g 

Water 200 g 



40 g 

i g 

200 g 



Note 

*particle size of the modafinil: 2-5 .mu.m are used to prepare 
microbeads 

according to the invention. 
DETD . . . acid 5 g 5 g 

Aspartame 6 g 6 g 

Mannitol 50 g 

Beta -cyclodextrin 

50 g 
Water 300 g 300 g 



Note 

*particle size of the dexf enf luramine : 5-10 
prepare 

microbeads according to the invention. 



.mu.m are used to 



CLM What is claimed is: 

1. A process for the preparation of particles each comprising 
an excipient forming a matrix and at least one active ingredient 
uniformly distributed in the mass of said. . . C. (2.) extruding the 
resulting homogeneous mixture at a temperature above 0. degree. C. and 
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of 



the 



IT 



fragmenting the extrudate to give moist particles; (3.) 
freezing the moist particles as they fall under gravity- 
through a countercurrent stream consisting essentially of inert gas at 

temperature below 0. degree. C. to give at least partially frozen 
particles; and (4.) drying said at least partially frozen 
particles by freeze drying. 

(3.) comprises initiating said freezing by circulating said stream 

inert gas in countercurrent to the path of the moist particles 

, and then continuing said freezing down to a temperature in the range 

-18. degree, to -80. degree. C. in a lyophilizer. 

process according to claim 1 further comprising, after step (4.), 

step of (5.) coating each of the resulting lyophilized particles 
with a continuous-wall polymer membrane. 

50-99-7, Glucose, biological studies 56-40-6, Glycocol , biological 
studies 57-50-1, Saccharose, biological studies 63-42-3, Lactose 
69-65-8, Mannitol 79-10-7D, Acrylic acid, polymers 79-41-4D, 
Methacrylic acid, polymers 103-90-2, Paracetamol 108-73-6, 
Phloroglucinol 846-49-1, Lorazepam 3239-44-9, Dexf enf luramine 
3505-38-2, Carbinoxamine maleate 6964-20-1, Tiadenol 7585-39-9, 
.beta. -Cyclodextrin 7585-39- 9D, .beta. -Cyclodextrin, hydroxypropyl 
ethers 7631-86-9, Silica, biological studies 9000-01-5, Gum arabic 
9000-65-1, Tragacanth Gum 9000-69-5, Pectins 9003-39-8, Pvp 
9004-32-4, Cmc 9004-34-6, Cellulose, biological studies 9004-34-6D, 
Cellulose, ethers 9004-53-9, Dextrin 9004-54-0, Dextran, biological 
studies 9005-32-7D, Alginic acid, derivs . 9012-76-4, Chitosan 
9050-36-6, Maltodextrin 11138-66-2, Xanthan 12619-70-4, Cyclodextrin 
23288-49-5, Probucol 25086-15-1, Eudragit 1 100 25322-68-3, Peg 
36322-90-4, Piroxicam 51166-71-3, Dimethyl . beta . -cyclodextrin 
52519-63-8D, Carboxymethylchitin , ethers 53179-11-6, Loperamide 
68693-11-8, Modafinil 82101-10-8, Flerobuterol 

(extrusion and f reeze-drying method for prepg. pharmaceutical 

particles) 
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